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ABSTRACT

This paper describss ver; brisfly the program for determining
the concentration of uranium in the air belng bren%dby persons
working in the snriched uranium peocaaing aress of the Y-12
Plant of Unien Carblds Nuclear camm ut Gak Ridge, 'I’ennessee.
The aim of the program, waystommpushthism, anéthe
-mmmwmmmmwdugmfmm

The Y-12 Plont mit for pemissﬂale mﬁm at air-boma
uranium aud its origin or dertvaﬂon m glven.

i-.
:1‘

Thesampungproqramandteﬁmquasmuthsrﬂanéard, put
menﬂmisma&efﬂweemu@sm&ms,thamaam&oard
planchet to simplify handliag 0! simplas. the usa b‘l mteznation
toexpednssamplecmmﬁng nndtbeuseeisemaitwinhsad

sample collectors and statistical uu!lysia to detarmme Wer-au

program precision and optimum nmpnnq fraquengy._

Figuraes {llustrate alr sampling and counting equipment end graphs
show uranium concantrations determined by the pregram.
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The program for monitoring the atmosphere in the euriched uranium
‘procssslnq arsas of the Y«12 Flant of Unlon Carbide Nuclear Company
iz not unique, We use the rather standard procedure of drawing the
eir through a flifor to collect the suspended particulate contaminstion
and then céunﬁnq tha disintegrations from the radiosctive material
collsctad ou the filter in a suitable counting instrument, The goneral
philosophy or alm of the eir monitoring program at Y-12 is to oo’
that the sverage oncentration of radicective contaminants In the sir
remains withln reasonsble Umits end i3 not hazardous to employses,
Toe accomplish this aim, one must collsct many samples fepresenta-
tive of the sir belng breatbed by the mejority of the pers;)ns. but one
elso must monitor meny individusl oparations which may result in
localized high cf;aentmﬁons of air-borne uranium. R follows then

, watuurdrmpzesuécwss elther general alr, brenthing
zdne, or operational samples, These descriptive clessifications in-
dicate that the samples were collactad to determing either the average
conceatration of air«borne uranium in an ares, thegoncentmtionin |
the air being bresthed by s particular operator, ortﬁe amount being
released to the stmosphera by @ particular operation, |

Fiqura 1 shows 2 typical sample head used for both portable units snd
permanent systems, Shown are the two-place quickeopaning paper
holder, the rubber gasket, wire "gpldar® to support the paper, and -




ofe

the 1-1/4 inch dismetar sample dise of Hollingzworth and Vose No.

70 filtsr paper. Each of these sample heads s comnicted to its source
of vacuum through a rotometer and valve to permit sdjustment of the
alr flow rate, |

Figure 2 shows the besie mmplluqequ!pmeutmdmmestlocaﬂons
at Y~1z. The majority of our air mﬁas are coneeted by means of
parmanently installed systems of saveral aamp}s eonecﬁonmﬁts
camectedbypape maniﬁaldswaapeaalvaem pnmporperhapa,
the house vacuum system. Tha wlmar.r cmsidenﬁon ln determining
thamcaﬁons!ortham sample mmbm&emﬂeam
representative of the avarage atmspherc W w the majority of
parsons!nthearsa. Thus, useyaustmtbeuasedorun&ﬂyinﬂu-
enced by kigh condentrations lacﬁsedttmé;sdo;e;e:ﬁon. R can be
seen that one very high acﬁvity sample mraged !uwith ths results
from many very low samplos mey augvest w the stmosphere belng
breathed iy the majority of personsina gim wark area is highly cone
taminatedwheusmhdeﬁnitelyhmem Ontheatherhznd,
close scrutiny of the levels of :cﬁvny showua bym !ndividual same
plemmm.ssarytormeecntrddbmwaadaweommi

antion levals,

Portable units similar to the ons shown iu Figure 2 are used for col=-
lecting breathing zone or operational samples o locete sources of alr

RSel - T RS, .
.~ A A A M VI UNCSS Chr il 7 oA T ol IR SN AR Y S DAV SN R A0 . S d ST £ e



.3a
contamma_uon,formevalummopemuonsormaeﬁectaotoper-
stor tachniqua, chenges in squipment or ventilation, etc., on the levels
of air contamination. Sach unit hos its own vacoum pump and alr flow
adjustment with the collection herd mountad on 2 telescoping boom for
versatiw#. These units also may be used to collect general air sam-
ples in temporery situations or where permanent systems have nct.
been nstalled, |

Equipment, such as tho EieVol sampler shown in Figure 2, is used for
collecting spectal samples which require & largs eir volume in  short
cuﬂecﬁéu(ti;ne. Seversl different types of filter canécwrs gud sn
sdaptar to permit use of an anpuiar impactor sre available to be used
ﬁm this device. |

~
Cne rother uniqus festuze of our sample hendlng technique is the doughe
nut shaped capdboard plaﬁchet on which our samples ara mounted for ‘
hanainqandgmnﬂng, The planchets of 1/8 inch thick cardboard are
approzimately Z=5/8 fockes In dlameter with & 1-3/8 inch dlameter
hole in the center, Masking tape stuck onto one side of the planchet
leaves a guzamed surfoce axposed io the hole, The health physicist’
collacting air samples carries & supply of the planchats ina special
dispensing coutainer simfilar to & bus driver's ¢oin changer. Using
forceps ha removes the peper disc from the sampler bhead and places

it in the glanchet £o that it adheres to the masking taps. FPertinent
sampling and identification data ean bs recorded on the planchst itself.




“wde
"tanmwmdwmmmuﬁemot
-gtatistical ana)ysié‘otpastexpeﬁamsmdeterminemefrmmy

" with witich one must sample to provide the desired reliablllty of

results, In twoaress we have installed a palr of twin sampling
heads 3ido by sida, The results of the semples cellected stmultan-
eousl& ﬁnringammryeu&m%heads amcomparedsta-
anwam;mcmm&mmmmmcomm
tion, Our statistielens ezomine the da:a trom samples eollectad over
,memmdmdmmmm&mrmmdbymem
Amﬂemwdewrm!w&emmmﬁmplaswm&
shmndbeconactedmagimuamordermmeave&geshowu
bythedatamgyhawtbedeaired‘m&nw.‘ veo

Atr samples wqé?herwnh prmtedm tqus msentto & centrel
comnting labaratary. To parmit tha dacay 61 the 'mft;nved slpha
emittingdaughtarsctr&dim m&&ormm andbewretheacﬁvity
countad is that from the lanq-lim mninm, samples are not counted
untll at least 16 hours after the end of the saxgpﬁnqpoma.

mmmmwmﬁmmmmmmmnmmm
Hliation counter. (Ses Figure 3.} The counter has twin scintillstion
detectors which permits each sampls to be given two fouremimte
counts. The two counts and an identificetion numbor for esch sample
ere printed on a tape. Ths counter usually is loaded with 125-130
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samplas (about an 8 hour supply). R often is loaded in the afternoon
and left to count overnight. In the morning the counted sumplas are
found stacked in the tube on the right and sample gounts have besn
printed on the pepar taps, Upwards of thrae hundred sanﬁples can be
loadad into the snmple tubes, but the waight of that many samples -
somatimes causes the mechenisz to jam, PBresthing sons, opera~
tional or other special samples ere countad in Nuclear Msasurements
Ga:porauon s props'rﬁm camnters, |

~

Cans&derahle uee ls made ot machine campnters in the eelcxﬂatlon

aud tabzﬂa'don of data from the m.vge nnmbers of air samples collected
&urlugawaak. Eom, the camgﬁeted deta cards nre ﬂrst saut from
the counting labotztary to the Eealth Physics Department eentral otﬁee
where they are screﬁned to cmck sy bigh cw.nt samples betora being
aentonmmehhﬂaﬁngmachlm 'I?xeeomsmaﬁonetmniumiad/m
p’arcuhic memrotwmwmdbyhendbrmesewcmntsamples
end the weultsmreportedwthahealthmsiclsts and oparating zmper-
vizors in the arees affectad, ' The weekly machine tahulaﬁan lists the
contamination laval Indlcstad by every sample éxrlngﬂseweek; and_far
tha routine genersl eir samples gives 8 summary which shows the avere
aqeeancammuz;nﬁorme weakt;:reaeharea, ths number of samples
ncluded, and the per cent of the samples which tndicated levels In ex=
cess of the mezimum permlssibla concentration,
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At thiz point let us discuss briefly the maiter of maximum permissie
ble concentration. Some years ago the limit we uss for the permissi-
ble concentration of enriched uraniu:m. ln air wes “derived" from the
preliminary Umits suggested by Morgen ‘) ena Renmnh‘z’ for insol-
uble normsal wrenium, By converiing the snggestednmnot 80 ug/Ms

d/m/M° snd sdjusting this for the (ester ensry per dalntegration
ofthaenrichedmnimwamiwdtnmﬁmmpemissiblenmn

of T d/m/M>sir. When in 1958 the Naonsl Buvea bf Standards
putiished ita Hsndbock 62 ‘3’mmammmpegmissme
1imit ﬁorxmtnraluran&nm, we wm‘l:;s&a‘atto aéaptitcrrevise our
Umit for énrichiod uranlam, 'ﬂmremasavsrélfactarscaﬁtﬂmmng
toﬁzisheﬁhmy Mthamainmwadidmtmﬂsemnmitm
memet&tnmatumamwﬁmmﬂemmﬁngﬁﬁhma
weekratherthanthamw. Wetﬁnwtbaoldumlt, 'wtwedo
not take any strhzgeﬂz mﬁen unlass ] q!van leca:t!en eensistemly exe
ceedsmeMPCGr&eamga&raMmhm&e@euﬂyclose
tocr!ne:cessc!thempc When&ereﬁaeémsionatﬁandbookaz
wwmmmdznmmmm.wwmwmmmmwmm
form to the ones recommandad thereln. Prepumeauen fuformation
mmm&wt&emwmhmrmmﬂcehmebommmk
szmcmrMuminair;&ns.'thqmmmwwmbemm
mmmmmmwemoﬂsm.._#mmmm we undoubtad-
lywmnavammmmmmncémdmémmposiﬁvemﬁon
when either localized or general éemmttons approsch the permissible

Mrnit.
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Flgurss 4 through 10 {llustrate some of the atmospheric wrenium
concantrations determined by our alr sampling program,

Figure 4 shows for each of the first 11 mouths of fiscal 1957, ths
sverage of the éonéentraﬁons Ww some 1, 950‘ samples per
mmhm&eenﬁmm&dmmmpmcesdmmty For the
most part, tbemgacmemﬁonmmlshssumnmplm
maximnmmissme, hnwever. ihepaakconeameﬁcnshcwntor
September, 1958, hmumnﬁmmrmcmammm
magbemgqestedmmemwnambooks& B

ngreﬁshnmﬂseperwcﬂheml,%omplespermnth
: wh!chmeeéedmplamﬁaximumpamﬂsab&eleval. 'I’msmnstrates

wambuvebiewhmhmplesmmsemgemmaﬁmto
ummmWaamsmmdwmsmmge

'amasmwsmgvam_mmmtcrmml, tut not 11, of
the enriched urentum processing sress during the last aine mouths of
_nscallésa. 'megraphnneshearthesbsdssa[ndicatemepereenté!
themreorlessaﬁﬁparamhmmﬂngtﬁsurmaeurmﬂysesm-
qestedantntemldoaeinmsssoﬂbemﬁmmpermlssﬂﬂenmn.
The broken line Indicates the per cent of those exposed whoss urinalyses
exceeded our actisn point calling for restricting thelr exposure to ura-
nium. A3z oxﬁ might suspact, the urinalysis peaks do uot quite colnclde
with tho alr peaks,
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Hnwmr.mngnre7wemmymmﬂmewﬂeoﬂhe
mﬁmwmmmmmp@ammm
peaks, mmerezsaxaqotabmﬁaémhsmmwsmmn-
nqedrcomentraﬂonmraﬂwﬁedtnthnmhﬂeml&osep&c-
tm-aotuarmqroup. Theminmntheartnﬁyaiscuvas&not
tonowmeurmsmmwmﬂawkmtwnﬂmlyﬂspom
mmmammﬂm&ammmm
mmmmmwmmbmmmmym
. Pcor ot elstod i, Wl
usedresﬁmtoracramevmﬁmmughdrmﬁvwm-
mma,mmmmmmmammmmsmmm
thaircorrehﬁonwtthﬂrmm R AR

) .
,_.‘:‘

nmsmmmmwmmmmmmmm
umntmmaehima&p. mwmmzormlywas
msﬂtottcﬁpﬁmwmmmmﬁwﬂrmﬁmwon
only oue day. nmmmﬁawwmumndmemm
for uly would have been only 40 dih y
Mummmmw.mwmum'mm
tbatwhz.hmwbeﬂwmm&m mthasmumm- ,
mﬁmm&esmmmmnm;hhmmmhtmapm-
mately 33 persous mﬂmhmmm In this case, the
WMMwmmanmb&smm@&
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curve, nmummmmammmwms
touwathntrendsa!tbamn@ﬁracﬂvnvmqﬂmmm
mmmmmxaqamnmm '

S

nqmaﬁawsbwmaMo!mmvmmamemachmesmp
wmnmmmmwwm. mmmqetorm:mmnouemm
1058, mahmmmmammmamm/mmfmm
'mm mmmmmmmmmmmqmum/
yﬂnuta/amgmm ﬁmﬂﬂmﬂhm@esﬂncsﬂeeﬁmofm
mmmmemgmsmm stast ryematiﬁna& éore
racted, mmmmnﬁymammmmm |
wrklné&ayahamm“wbgammumwmchmsm&mly
vuntnated, mmmwmmmwm«mmmme
am:quhrh.vhaeMpmmmhmmmasombhmmss

aubjecttohrgnmscmaﬂm

}

Figuremeomparestbemammymmqedrmﬁﬂtylwelsmm
diﬁarentwesulprocessinqopemﬁm mtematdryehemistry
redmt!onmdcuungoperaﬂons seemtoqensntahiqheravemqe
cmentuuonsotuzr-bomcmmﬁmthmdo maclﬂniugandsal-
vage or mxﬂnm recmry operations.

lnclnmf it is falt that auy program short of having e full time
bresthing zona sampler for each amployes iz mcsmylew; howaver,
an sciive, @;ﬂlmd&mﬂmmmummmame tool
mm«m«mmmmmrmwmm.
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‘1sctopas in the Euman Bady nid Msitmum’
Pemisslble c@mmmmmmr'
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